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A method for hardening fats and oils, which comprises performing hydrogenation using 
a nickel-copper carbonate catalyst containing a calcium compound and a magnesium 
compound, in the presence of a small amount of water if necessary. 



19 D 31 
09 D 6) 



R Iff 



n ft w k ^ * . 
0H26-33 1 9 , 



IS 26.6.26 
ffilKA -fc 



ffilH m 25.8.23 Pi i 25-3739 



m mom ft 



•rV**9 A{t£&&£fcS*;feB5fi£$:J8t* 
'^mtvM.\Wc-\t-r * * v » 7 a-* » ±5K^ 

Jg©#£ < ttff* i 2*-* b Mt \>t& * K » » 

J: l) t^otM^Si'&i!) $> X#£S£# A** i> a 
B£ftX*6frffc * a- 5/ 1> ^ (D^tt^Sfcfe 5 l> 

200 &y ^MKm-cAmM^Kt 



jfc3KflJ76.8 % 29. 0-300 

«ft itMf Kt.m&7t<o^m» v*»mWimc 

0. 5 %©#$* * a- ^ * a Sr^taLfc^fiS^fc-tTfc 
• ^*n* * 1 © J*f& l ©ffig&te -c I***§f?{g43. 4 

SJEi!i^53. 5-56. Q8th.fi.*) » 8£2 E!©®JS&fc-t 
tt^^M21- 6» «!|»jift62. 0-62. 6^ i fe I) XWS 
3H ©Vttic "C ti$3K0t31- 1 MmffiRM. 5-61. 0 
i fcjft. »? US Lt 2 3 l*il>ft©zk##& 

Jg7lc^!S» 14— 15&IS. M^SI^l 80 ^^*^ 
» ? -HSfgliK o. 6 ESrj&n-^* *^^*n*5%© 

ttKiSB#P^30^-|iatC t:^<Sl. 21i{gfiS|ft66. 6- 
68. m i & D » ^1 i W— IWMc t °- 26aoJK:« * 
a- 9 a Sr*n-^/c 5 i © tt^FRfl20^P4«c x. (Wm 

. 70. 3ft i fe^ D WttHWN^iMWWi 
©?£®^-CRI#K^tcffiS SrJy.'Clsj— i MM? 
t i 5r#-< LIP^^* •* 5 ' * *©jS*DK: J: 0 1 

&ft\> 

«* W fflf * © 18 B 
**Vcp8S1- Sin < * *'*>fflfflmK * a 

f ffl&S: BtA^-ffiJcfllfc^ft©*©**©^* 



©Int. CI. 3 

C11C 3/12 
// B 01 J 23/56 
23/74 
35/10 



matt 



© B*a^/T (jp) 

6556— 4 H 
7624-4 G 
6674— 4 G 
7624— 4 G 



0S58— 90566 
0358(1983)5 H 23 0 

7 / 'j #-&jfeii60076*f u y -r 

^-f- K • a - hl0116#flfe 



0S59— 215397 

@^BS HSf059^(1984)12 ^ 5 B 



mknwi i 



9 H) 



v^+fl0#j£ 



w m ® 

ft W <D « ft 

«Rf 8 V 63 # <D ft 

1. A ffl rtlf #fc 5: #J i 5 0 ~ ft 2 '* o C © S & 

-C^ ^ 1 5 0 pal; ( 1 0 0 0 kP&y-^)J3lT 

©££#©*&© #&TIC. M 05 W 3»< «Sr' i o m ' 
/a»r, £ ^ ?l & # ft a i a//* * m 

flit *#<tM<%Z®W1'&CLtZW®t-fZ 

2. m ea & m fiii ffir « ra « fib r & * r? * 

3. #j tt<« 4si fiir # * s fifi , m&itos -&mm. 

^^ir-fra^^asBuai 2 ® tie © © # & „ 



1 o~3 om<ft<Dfti&flliK: & T -t Z> 

k % ft tt 0* raj ® 1* 3 n * ^ at an # © ft kb m 2 

/s © 15 ik o 

zttftuxotowmi ® ae $ <z> # & o 
m m & m m m m m w si * b $ «: n & & a* ft 

rr- &a # © ss eii a* 1 JSgd©o^r&o 

7. # mi ift # & s OT '/* * m r h h m ^ © $g 

8. ifil W & $3 3 n^/* * ffi T £ * <ft ff'F gff # © foi 

9. m n «s ^ m 0. 0 5 * m t ^ w M m 

^ 8S * %- ^> 1 1 1 ^ ® t -t h ® w m ^ <D fPU 
an m 1 ® &i «fe <o x m o 

II. 8tf UC fli ?L ®P « ^ 0. 3 ml/9 * iff T ^> h ® rf 



12. & 8* *< ± fa S to ^ £ -c fx * *;> ft *> n ft 81! * 
© «j Bfl ffi x H K ft o # K 0 

j. $6 ifl © a « m m 

•f h C t tfi # 1R ft £ n o t © i: 5 * * >M it © m 
ffl£tfJJUl*£i!mi$fbr£tt&W©Tx j& 

#R*t4»»*tfk»cj:3i:flb<iaBflo 

to L to , tiiic x J)»«t«ftic t/tlS 



A/ T W Z> o 

BP # * JK'fb K5V»ttt«Hgffltt h 9 > x & 
-t>&fr4fcfctt*9££ft< r- 'i a ^ 4 *; * > K 

>ACf^*>Offi*S:ttT«^, * ✓ x > , & 

ft * *t T u» * 0 ffl#*«<bfe!&gtttt«Jttt 
1 0 CTCfilLtUBtt^ft, 7 2§ W fb t Jfc 
ftSE M £ V* # *» ft 4 L V* © T * . © Jt 9 £ * 3Mb 

m & us a* m m s f i k ioti£$^.4 > « « 

ftjr*>ttoK:;*;$ 

x & ho tvm&ffiftnx&fr, & < £ 

»1 8 O $ ^ A / i) y h ( predominant culprits) 
fctf-f *4> < t «» 1 tt©ftfaffitttttt»AP/' 



&BW59-215397 (2) 

tefb PJ x>o>i fill 

t> y ✓ u - & © T ^ ig ft 

.ffa tt as & s ^ * ^ o 
*»wo*«aa-c**iiW2itf«jttttT< t to 

t tfjf g£ ft t V> *> o t ft £> © IIEf a# & & wc «§ Mr ft2 
M itll » ff» ^ ££iEsfafl8fl&6m? * y > ®A iz 

> IH ( I 6 t 0 ) , X7-7!J>{gt(l8>0)«7? 
+ ^>j»(2 0:0)AO f *<^>fiK(22:0) t 
& * o ffii ^ * iff JL " I 6 : 0 " £ fi # & 1 8 

* / * ft *U i'rf? y^ffi|5f«®iK:^ffiT&* 0 

e8^©±*<,©f±^U<Vtfe(l8:i) ^O^x 

V x > , Qj y ^ y - a, & ( i 8 : 2 ) # a r tf x 
>i JJI!i9^>»(l8«3}T*4fl jfe&6ffc 

iiJ^^-lwr^firiti© 2 St©*:*<b55*a«:^^^ 

y v <o m m a n * ^ ^ is & * y ^ y * y f « © 

y -fe y KOttffKttCOh 9 f 9*1) k © <m © 
l» I/i ® fflS ^> a>J * y ^ ^| 2fu © % © * s ^ ^ (Hi 3fM © 

© * # ^ y/- u -6 u . t it m ft en # ^ ► y 
rj-ku k © i o x 2 ^ © {£. ust k & z & a 9 

w:c»^-cms©«f^t^^e5©^Afi^<t it 

* * 5: ^ f ^ / p -fe x »c |S f ^ i 



£ 5 LT# Wfl* m 2.9 7 1.0 1 6 ^(Cttflfcffijtf 

* TO^fiafufl&&&fi0?#tf x x f- * O & & ft * » 
ibKi^^ty.ilS^n-CVoio ft fc Ulf^li 

* o &SMtf*&ftttTyilJSrc#LTtt^?7*^fiB 
-r**c:i»il^^^^t^*o * B3 ft 1ft fl* 

3K<fc#K:-i!liOflltfl$:/ , u- * o & ± & © k: g* 
tffeftfcl&c>fciifi&rcj9^Tffitft, fff & 

* , x & fi'j m m o i& & <* ft a -f o -t * u « & 

& Z i® % *t ft til 1 !> ft-Z> * &*M<Djlll1&& 

- & A o ^ffl^Kffi 3,8 2 3,1 7 2 ^ifctftJ 3.9 8 8.3 2 9 

vf Z> & ft Ttc » lb ^ * * x a>: fc.® Siitv^io # 



IMM35S-215397 (3) 
S3 ft 8? 3M 4 4.2 2 l ^fcttffi ftfflOEj&lltffl 

^ "C « ( Aft JK & ffl fill ) £ %W £ <D it* \% < Lfc 

& O 4 tP O £ ffi K &} $ 3 ' ft ^ * ^(11^ 

■** ft i $ ft * Jfs ft flii * & a Mi O jt 5 # # & -c & 

#^<h**<tw5#iffio&,fc#fc& 0 tom^ 
tf> ^ & ± x -t o & © to m <d rm & # & £ 0 la & # 

or, t o x $ a»fls2F5SttftbtfTtf* Ly», 

* m » ffl 1 & 3.1 2 3,6 2 6 f Ai>S> 3.1 2 3.6 2 7 
rC tt * A % fiIJL*UXr*tff*Jt<C % it ft X tt ft 

-t x # gti 4K 3 ft-r ^ * 0 c o # m & m, #j l it o 

< £ t— <WMt & 7L ft? 25 K ft ft 

aeft^tt^st-r-ab^ftt^^ww^a 4,1 e 3.750 



'* » ^ fc#tr&Wfc£*f fc.tt * o t£ £ ft iffi 





kt & & $i * - # > ® t 




ft »o 




1 


5 ft^^^Lff^^ 






(CWt£*B05&iAJ£fcfl«fc#ffiig 




fc © X 5 4 a >Tf & tt 19 tTn * 






& 0 

ft i!i vUl O 23 % tt «; i L -C 






w: ^ i> ft w 0 # si 1? r? $r 


4. 


i 6 9. 1 0 1 # W: 


ft /II itt © * « ft fell fi!£ t U X 






A>tf^A<<Oftti'rVCiL^>Xn 








^: 


Si Jlfi 3 ft t * 0 


c <D ^ p -t x tt jit ifi d : J tK & 


ft 




# > -ttjc*« HAf - * 








0 




tlit'&TtK- t?V*X & 1- 8 S6 




TO^f 7 v- h 


( I 8 : 0 ) U ^ ^ ft ( , 






flTj ffi ^ ft 5f« w -* ^ T *j h u 




>«&^filtt 2.4 % 









* # w o » ft u m s &m<DmmtLxtitt>ti 

tWii 9ft ft tff O m $< h9 at ft 5: fl| ^ -f h 
a 9 mm X $> I) . C O # iJc w d t ^ 
fig ft -c w i x 5(Ciay<69Tft^ctw:ijUe>^ 

-c £ * O 

^^mjtCKjL-Ctt^^flfaO^^iiSrrt/i 0 ~ 
^j3 o^totcCiT^rUto^i^K:, ^6?i^*fla 

4& O i« to! fit 5: « I. 5 56 * »5 t U ^ 5- ^ I* 'J ^ 
>u-«^0«^fti^<i0<tl/. — # ^ 
ffli ^ * 5« ft SS S O W * HBf ilfi i b 0 y ( i fl 
C)T^j5±l^fti«x 7 0F(JKl2LlC) "CiKl 
2 ± 0. 5 ^ > 8 0 7? ( ft 2 6. 6 C ) X 1. 0 ± 
0. 5, Atf9 2 F ( ft 3 3. 3C)T0±0. 2 X 

t> ft tt ft Mj Ali o * » ft ^ f± iss « fa r ^> * o 
c o iSS 5< fiV tK * ft ^ ^ 0 & » W ft «i fifi o 

m « ft tK « ft tt ft * fib * * rfj tc & 
T^/tj), <l!iOftlHffllfc£i;tf:l>-f*fc£4> 

e ^ * t i * w « ft« fisi u > * fc m m -t *< s 



-739- 



# $& m n %. mi w & * 3 < > &o &n 

*t&**ft*ffTtt», ^ '« ^ h , ^ y * » . 

A< -jr ^ »> A s n $ A x * ? .5* t> A % * X * 17 

rf» am n * & & 6:jk: /s & * * * m & » # u 
w ft mfrftww & 5 &i it. & ^ < 

l^tOj!?*itt«L< « £ A * © T & * 0 

© Ui fa & ® wt m rlii AS £ , fgflgffi©/|><tv%a- 

ft ft m m m k 1% & ?z * * m & m * 3=1* t -r z ft 

mttlM±frtt<t-f2>k^0 4> © T & o 1* £ © 



z w & 7s m u A wf ^ si © * 3? ft $ ftft tr =fc $ en *> 

* 8 it k m m r & <& o ft ^ x c © * # it n 
u ft m it & m * *r -c . t © * & ft 

TU * & <L K ft £ $ & *« © ^ ifflti: & l. s % 

tt 5 0 F ( 1 0 C ) tft 5 ± 1 jjiiiS, 7 OF 

( ft 2 1 C ) -C m 2 ± 0. 6 ife ffi . 8 0 F ( ft 

2 6. S C ) -C 1. 0 ± 0. 5 & m . R lf 9 2 F ( #J 

3 2. 5 C ) T 0 +0. 2 tt4tt#ffi L^o 

" «: «U " iVOHIggtttS*^* h T fr :P 7*. 

re © :fe w MXttfltfft*©£f*©*ttf«ifl:©Kffi"? 

i v T # & i 6 ~ i(& 2 5 # {fc ?c ft * £ * 
«<t*ff&9t£icJ:J*-fe6 * * i» © * ^ 7 
- h A tfi ft 3 % JSl T © U ✓ ^ - ^ItAS! 
ft 4' ?J & *l £ » 



W59-215397 C4) 

- y <y A? s A* ir — £ A % U i> £ A * 7 -V 

* A % * X * <> A % < 'J ^ A Cf 6 ^ t ^ tf 

* > a- t± <ft ft # * L^a 5!*cwje©sifli8&«-c- 

Wt 7 A* $ ttt^5 O^ffii^t^ LtV>4 0 

% fr$tKWf&<D&m®®Xtt. m Bgtt G» J5? ft 

2 6 0 C<Digj£T, <?Jl fi 0 pslg (lOOOkPi 

/ 9 & m<o * - 7 » \ + ±K%n*z tut * mm 

3lfcftt-t-ZWl&tomk&&*tl,t(>* O^T^ 

&mi&mo&&Mttto*xitmx&& 0 

C C K 86 a L >t & tt-«T*c k: *J Afi 

It ^ ft t i 4 ^ 55 W ^ & © 24 ^ & S! K It; 
£ M to © * # ffc K « ^ A £ £ # * * o 

t©X5^fi!i©HiU-C(l^:srili> «» % ftfi « * 

> 7 ? 7 - ftb ^ f 7 5 7 - iH , UIQiTtllx = 

15 ikK*nm^<DmM&wK-u®x t> z> <> %m 
tk%ftMKX&m-tz>%&U'&\sX^h t 9 cc, 

« ^ © U ft S8 ft i«i * ^> * /c i6 K 0M> ?X ^ ft t>* W 

KH^«547fcS5ft«:<9U-C^^ <D t mftZ tlX 

^c*ftrc%^L-C^]?, C©^-S-tttBia©lv 
tt45rTo-£tt< a Ctxi»o c^Ut*»ftWBB 
3ltoHBtU^Ctti^±©t©©{lii. -tn^>©6P^ 
7k*ftS»aACfi'i-rl&©i: 5ftJR«*«KWT* 



c <D j5 & x tvtf n\ .% ft z> * * it fefc j% £ £ u -c 

S HB iff © /K3 v>« -7^«>JkK:«;3il^^7tW 

tH« J£ L rt: W 9 & ft tt a*« A fi T M 7 7 < /vyfcio - 

^HWtco$hKf-CiK<«ffi«n-CU»Ajfti % d ft 
* i t<JO$|««:J:Kffl^f)il4o # ft W T fct 
*S8ftttB9iBOX 9 #c it ISJ 09 /J> 5 ^ tfii m & O* ^ 

«ai»aci#iiii«*i*, « re c.o # eg © 

tK as it IS* «G HIS mi W ft l 0 m*/* * ass > # < u < 

tt ft 5 m'/J *$©<!- 7 A/ * * ±. *C £ fif L & 

% © T & & o jtt»C3fe»#0»IIL*«ll#5iai«« 
* -c 4 # ft tt 4 4 rt* > & 0. 0 s mt/y 



tt»rcw&»fl^ffl4ft* 'a «**«#©»* 

A , A* ?- - «> A , » S? 9 A % * * 

« •> A . -f »J *✓ * A * fia'fi&^^frf^/lio 

tiifjgj fflUe^gOtft t a a- 1* # o' - * * 
A*tt**ffcttlfc©ff* Lf»£iftttfc&ttajK# 

XYtbft&o tOX 5 4237Cttfil4 0 0 - 600 

;j? 2£ T # Hi 3 ft & a a- h fill m © =1 a* l-J&ti 
* 35 <k L ft & Jti tfi K ft U ft 0. 0 i-«i5 *- # 

# Ift T , *tj 0. 0 *©'f6BH#flF4L<% 
t©*Slfli©THi U 0 

= '* a* y m m * m w * p» © * % it & f* a * # 



»HW59-215397(5) 
© fill ?l S ifl # :f & % o # # #J t $> a « #$stiu 

K^nj^ft^^^»©«iJL^aw:xr*^®^ifii 



♦i Jd 0. 3 








itt^Hil?! 1 1 7 AislTOfLO 






to 


1 1 7 U 


MA^>?L©^)Sfja© t t x $> h 0 




ifc f* ^ * 5 




m 


ffi © rt: ^ > 


— JS©Siffifc3(\ «H JL A fil ^ W 


*• 




©*3^b$ft^tt&?L##K:&c> 


X 




oi#xb/iio *c it m & ± % 


4 


i^g & 0 




«: 








t -t ft «: > 


J0i*l©9 056*1^3 5 0 0 ZfcJ&S 




& * 




a 

A 




s 3 5 0 0 n^tilTl^l 0 


% 






h 


0 





mwiS}&ii4©filStt7w« * IC *r L I ~ 



£^'^aa;^^j2 0 0 pBig-cisatfti so — 

^A0 : iEyj©&T<l:^K:ft±i- < 6 <b&i?ft*© 

h itv {&^i£fi x mft-t * t & & m mx 

$> 2> o E'fP±tt^2 0 0~iPJ 2 6 0 C. © « iSP « 

Ed^»i l^o uljj vat * L^mm^m 2 5 — 

6 0 — ^ I 0 0 paig X $> £> o 

- y ^ a; ftfe W V* 2> US «: 7f< ^ ^ <b ft; 1 5 0 

— *& 25 0C, <(f t L < 1 7 5 — 2 2 5C© 

SBK»rfT35:tjftA 0 TkSHbtt&i 5 0 P8 i g 
OBL JjXfr ft f> C t &X £ ho t<Dfo#ita& 
<©«^,£E^»5 0p.i K *(W, «F 4 L < tt 
5 — fif 4 5 p6lg-CfT4 9i#^H?)fiJ-C4»^ 0 

^ 4 Jg k: xc3-cE«J«:XW:^/Hi^i«vfigw: ^ia 
WT't 4iOiWtob*i4o ftfc&J*i©^#«:*« 



0. 2~«|2 0 LHSVTil^o Hi fill BS jfti $ ft tf| 

tf> ft US tt ilr Si © H£ # # f(J £ ft ,6 J: 5 K ft ffl tf* K 

+ & c t 

Attt^tiilfS-CiAo E ffi # ifi fx L * tt 

ft :T £ ft # k: LHSvXtt&fS: Ol^f 5: ffi 
-T * C t # t I & o »^«<fciftttHlc^u>K* 

<k L-ttsJw-sft&o 

JSC tt O ftt ft HL b 9 * * ( t r I ckl a ) * fife fts <D X 
HT^|j»"C i£ Wtt 7 7 ? K (flooded) 

#ttf*oi oiciftijtt* t ft ft » £ 

tt IS # ' ffi X o T ffi ft * . W h u * * 8< 

fifefM«:3e£B4c^Js>o ±(fy%jat«:7?7 >~ k a f» 

OX 9IC«(ftfcftfl|C#ttLT«*ti:*:«lfc 

SlnH y y u * - h©£fla|S-C>.fc©ttj*ij85 
Jtftffh'J^>(tr!enoic) ©S&^tf^ tt.ft h 
9 ^ 9 4s 9 KOS76tV*> ( dlenoic ) ®<DflX 
##Jt<*ft&W<fcU01$fc±jfc& 0 S LO ft 9 S 
^ - hOig^^T, * © flg *s ff-lt ft 'J * > fij 

££t>;F&fi] h u ^9 -t kojstct^^^v 

( monoonol c ) S©l|K2fi^jfcKfi«loi ^ J 

iftio *fiift©X 5 *«ltt h 9 * > ft t * x 

>©*>sx,tw£©t* s ln & ca # s lo unnic 

9 / u * - h # 9 ✓ U - b (D^^$(C^j L 

-tttttrc&wLftx 5 rc » 
s l« «: 2 x !i ^ t < , t^SLottioiii^ 

**fkttv*-j-fttftKf& s o ^©ca^m*^ 

tfft#©]x.f&?,8*-C?7*-=>rt: 0 t © & Jft 8 «t ® 

-742 



lifflfl359-215397(6) 
^Jt^ae>ft*©r. T l*I ft iffi i: P & '* Lis* t 

n *- h ft h o 

± rm ft ft # g; & m $< $ a ± © * wi w 

M'tttS^jJJ, Tftfcflt 27 & ©«*#, ft $fe # 
lAi©*Sttt*S7?* K*^f5^ICjfcK-C^jtt ft* & 

t c r jh ^ ft m si & o - o © ffi «r n fiy *e © x 

9ftfiaftftlififfiftT&& 0 ^©i^^^Ko 

v>ts f i <o r - * #/j-*»wmiu*i* 
^ a o an» * toTi^w^ftt^^sijK^o^ 

©fS«T€^»^wt»:©ffli^(rj4isclfi*i^ ( t 

*9£<-SjW-Cft&o 

18:3 — 111 ► 18:2 

1 6 :,2 — ► 1 8 : 1 

18:1 — ^ ► 1 8 : 0 

r 

S ln= k, /k, 
S lo = k,/ki 

-*r$-p/t%©-c&* 0 cfte?©^-CKt^W;^: 
Sfili-c$)v&j5s, t©^:S j*\tt fl-fct'tfi'^rcx j) 

-SP»©fiiffC**i:zK^^io t* ? ft © «fr t 

•tAyt«)K:ajH©**tt^W U A o 

AOC8 ^CD 1 - 2 5CCX£iM)£:r 

4^*wttffliau^ a » is & h n m Cite 

m «J»Ufmfttit AOC8 & 1 0 - S 7 j: j?i|J£ 
Ltto llif&H^lrtt AOC8 CE 2 - 6. 6 (C I 
J M & L £ o « 31 £ *S tt * S3 ff ft ft 3, 1 5 8.0 2 0 
#©^?l^> - * -«r!8V>t ANSI/ASTM 
D 2873 - 1 0 Kffiift^ft/fcX 9 4 * fil ^ A iG6 
*c X J> fflflS L^o 

^-T ft © ^>Tffl^^:j5*^% 1/16 5$ TT 
ft 0 IB 3 Otf-TA'^^-K: * » L it 5 56 ^ 

y t^i j) * & i©-c*i 0 to mm am zt, r 



1M«59-215397 (7) 

%fy , 4 5 0 CT3 — 4l$fii]$^fc&. fc © # 

ft * iaj $ is: -c 2-4 i«FfHj7K5K^t:iS7cU-cf^o 

/to CO a - 7 A< $ tttl^oi 5 30: SI ?L ^ m ^ 

& ( ) ft T ^ o 11 7 — 5 0 0a, 

o. oooo;500— loool.o. 0003; 

1000~3500a# 0. 0000 ; 3500 — 
17. SOOa.O. 2037; 1 7. 500 — 5 8. 333 

X , o. o o o o o iH^filtt^ o.o 3 mi/ 9 * m X 
$> o it o 

r , = ©ft sKfa**&<fc<z>ifi&*&irc^^o 
& 01 © ju pu wt 4 ifu iro ks 19 £ * o n^K 

BPItSz^^^-fo Slk , Slo Otttt J. 
Amor. Oil Chelate Soc, 5 6 , 6 6 4.( 1 9 7 9 ) 

K & & 3 H h X 5 £ , * © & & m ft IS « # W 8ft 



is i. a a wi © at & * & <i; 



01 l. T tfJ $ ft 



m m 








h« m 












I V 






(paig) 


T, (C) 


LHSV 


SCF/lir 


18:3 


18:2 


18:1 


18:0 


16:0 


( nmn ) 


S L N 


S L 


2 — 4 


2 5 


1 9 5 


6 


0. 4 


4. 2 


3 7.6 


3 6. 4 


1 0.8 


1 1. 1 


1 0 7. 2 


1. 3 


1. 9 


5 — 10 


10 


1 9 5 


6 


0. 4 


5. 0 


4 3. 8 


3 2.9 


7; 4 


1 1. 2 


1 1 7. 1 


1. 5 


2.0 


11 — 15 


1 O 


2 1 0 


6 


0. 4 


4. 5 


4 3.0 


3 4. 1 


7. 8 


1 0. 5 


1 1 5. 6 


1. 7 


2.4 


16 — 19 


1 0 


2 10 


8 


0. 4 


5.5 


4 7. 1 


3 0.6 


6. 2 


1 0.5 


1 2 2.3 


1. 6 


2. 5 


2 0 — 33 


1 0 


2 1 0 


4 


0. 4 


3. 9 


4 1. 2 


3 6.0 


a 3 


1 0.6 


1 1 2.6 


1. 8 


2.6 


3 4 — 39 


5 0 


19 5 


C 


0. 4 


4. 9 


4 4. 2 


3 2.0 


8. 5 


1 0.5 


1 1 6. 9 


1. 6 


1. 7 


4 0 — 45 


5 0 


1 6 5 


6 


0. 4 


5. 8 


4 8. 1 


2 8. 5 


6.9 


1 0. 7 


1 2 3. 1 


1. 6 


1.4 


4 6—48 


1 0 


16 5 


6 


. 0. 4 


G. 4 


5 0.9 


2 7. 0 


5. 1 


1 0. 6 


1 2 8. 1 


1. 7 


2. 2 


4 9 — 5 J 


1 0 


1 6 5 


4 


0. 4 


5. 8 


4 9. 4 


2 8. 9 


5. 5 


1 0.5 


1 2 5. 4 


I. 9 


2.7 


5 2 — 54 


5 0 


1 6 5 


4 


0.4 


5. 2 


4 5. 5 


3 0.7 


8. 1 


1 0. 5 


1 1 8.7 


I. 6 


1.6 


5 5-58 


5 0 


1 9 5 


6 


0.4 


5. 3 


4 D. 4 


3 0. 6 


a 3 


1 0.5 


1 1 8. 7 


1. 5 


1. 5 


m 2, T faj $ 


ft 
























1-10 


5 0 


15 0 


6 


0.4 


4. 7 


4 0.2 


3 4. 7 


9: 3 


1 1. 2 


1 1 1. 6 


1. 3 


1. 9 


11 — 16 


5 0 


18 0 


6 


0. 8 


3. 5 


3 2.2 


3 7. 6 


1 5.5 


1 1. 2 


9 7. 2 


I. 2 


J. 7 


19—20 


2 5 


18 0 


6 


a 8 


4.4 


4 2. 3 


3 4. 3 


8. 6 


1 0.5 


1 1 4. 1 


1. 7 


2. I 


2 1-24 


1 0 


18 0 


6 


0. 8 


5. 0 


4 6. 4 


3 1. 9 


6. 1 


1 0. 7 


1 2 0. 7 


I. 9 


2. 8 


2 5—28 


1 0 


18 0 


4 


0.4 


4. 4 


4 4. 7 


3 3. 8 


6. 5 


1 0.6 


i i a i 


2.0 


3. 2 


2 9-32 


2 5 


18 0 


4 


0.4 


4. 1 


4 2.4 


3 4. 9 


6. 1 


1 0.5 


1 1 4. 2 


2.9 


2.4 


3 3—35 


5 0 


1 8 0 


4 


0.4 


3. 8 


3 8. 6 


3 5. 6 


I 1.4 


1 0.5 


1 O 7. 5 


1.6 


1. 8 


3 6—38 


5 0 


1 5 0 


6 


0. 4 


6. 1 


4 8. 1 


2 8. 2 


6.8 


1 0.9 


12 3.3 


L 3 


I. 3 


3 9—40 


5 0 


18 0 


4 


0. 4 


4. 3 


4 1. 0 


3 3.9 


1 0.3 


1 0. 4 


1 1 1. 5 


1. 6 


1. 7 


4 1-44 


5 0 


1 8 0 


3 


0.4 


3. 7 


3 8. 4 


3 7. 9 


1 0. 1 


1 0. 5 


i o a 3 


1. 6 


2.3 



-743- 



»H««5fl-215397(8) 



a i. * e mi 

M 3,1 fa $ fit 





P, Hi 






lit U 






HI! uu 


(pa > 8 ) 


T , (C) 


LHSV 


SCF/hr 


18:3 


18:2 


1—1 0 


5 0 


1 9 5 


3 


0.4 


2. 1 


4 0. 0 


I 1 -J 6 


5 0 


1 9 5 


1 


0. 4 


0. 1 




1 7-2 2 


5 0 


I 9 5 


. 8 


0. 4 




1 4.7 


2 3 — 2 6 


5 0 


1 9 5 


. 6 


0.4 


— 


8. 1 


2 9 — 3 4 


3 0 


1 9 5 


. 5 


0. 4 


0. 1 


1 0. fi 


3 5—3 8 


5 0 


2 1 0 


1 


0. 4 


— 


1 7.4 


3 9 — 4 2 


5 0 


2 1 0 


. 6 


0. 4 


— 


0. 4 


4 3 — 5 6 


3 0 


2 1 0 


. 6 


0. 4 


— 


1 0.6 


5 7 — 7 2 


3 0 


2 1 5 


.0 


0. 4 


— 


1 0. 6 


7 3 — 7 6 


3 0 


2 2 0 


.6 


0. 4 


— 


1 1. 5 


7 9 — 8 2 


5 0 


.195 


I 


0. 4 


0. 5 


3 7. 4 


8 3 — 9 2 


5 0 


2 2 5 


.6 


0.4 


0. 1 


1 9. 7 


9 3-9 8 


5 0 


2 3 5 


. 6 


0. 4 


0. I 


1 G. 2 


9 9 — 1 0 2 


5 0 


1 9 5 


. 6 


0. 4 




2 8. G 


01 4. J: ft ft K 












1 — 1 0 


5 0 


1 9 5 


3 


-0. 4 


3.0 


4 1. 1 


1 l-l 6 


3 0 


1 9 5 


. 6 


0. 4 




i a. s 


1 7 — 2 0 


3 0 


1 9 5 


. 6 


0. 1 


0. 5 


2 7. 9 


2 1—2 4 


3 0 


2 0 5 


. 6 


a 4 


0. 5 


1 3. 9 


2 5 — 2 8 


3 0 


2 1 S 


. 6 


0.4 




0. 6 


2 9 — 3 2 


3 0 


1 9 5 


. 6 


0.4 




1 32 


3 3 — 3 9 


3 (1 


2 2 5 


. 6 


0. 4 




0. 5 


3 7 — 4 8 


3 0 


2 3 5 


. 6 


0. 4 




1. 9 


4 9 — 5 2 


3 0 


1 9 5 


. 6 


0. 4 




1 1.5 


5 3 — 6 2 


3 0 


2 3 5 


. 6 


0. 4 




6. 7 


6 3—6 6 


3 0 


2 4 0 


. 6 


0. 4 




9. 4 


C 7 — 7 0 


3 0 


2 4 5 


. 6 


0-4 




6. 2 


7 1—7 4 


3 0 


2 5 0 


. 6 


a 4 




3. 2 


7 5 — 7 8 


3 0 


1 9 5 


. 6 


0.4 


0. 3 


2 0. 0 



m H 9K it (80 



I V 



1 8 : 1 


1 6 : 0 


16:0 


(mm) 




SfcH 


y lo 


4 1.9 


5. 1 


1 0. 5 


1 1 1.4 


2 8.0 


3. 2 


1 5.9 


5 9/9 


9. 5 


1 0.3 


8 6. 9 


A 3.0 


3.8 


1 0.4 


G 3. 0 


1 2.0 


I 0. 3 


7 9. 6 


4 6. 4 


3. 1 


9.5 


6 6. 6 


1 4. G 


1 0. 5 


7 1. 5 


4 4. 9 


1. 9 


1 1.0 


6 7. 2 


1 1.6 


I 0.4 


7 6. 4 


4 5. 3 


2. 4 


1 3. 3 


6 3. 1 


9. 1 


1 0.5 


8 4. 3 


4 7. 4 


3. 3 


1 3.2 


6 8.7 


2 0.4 


1 0.5 


5 9. 7 


4 3. 3 


0. 7 


2 5. 5 


6 9. 7 


9.4 


I 0. 4 


7 8. 2 


4 8.0 


2. 1 


1. 9. 2 


7 0.6' 


8. G 


I 0. 3 


7 9. 0 


5 0. 5 


2. 1 


2 4.9 


7 0.5 


7. 7 


1 0. 3 


8 0.6 


5 1. 9 


2. S 


2 9. 3 


4 6. 4 


5. 5 


I 0. 5 


1 0 5. 8 


4 S. 9 


5. 3 


1 6. 0 


li 0. 3 


9.7 


1 0. 2 


8 6. 1 


5 1. 8 


3. 7 


1 0. 6 


6 3. 5 


9.9 


1 0. 3 


8 2.8 


5 1. 6 


3. 1 


I 2.4 


5 4. 3 


G.8 


1 0. 4 


9 2.2 


5 2.9 


5. 4 


1 3. 6 


4 1. 0 


5.0 


1 0.0 


1 1 4.0 


2 7. 7 


2.4 


6 5. 0 


6 3.0 


1 0.3 


1 0.2 


8 2,7 


4 5. 7 


3. 1 


1 1.5 


5 5.0 


G. 6 


1 0. 2 


9 6. 6 


4 2. 8 


3.3 


1. 7. 2 


6 4. 2 


1 I. 4 


1 0. 2 


8 0.4 


4 6. 1 


t. 7 


1 1. 4 


7 5.0 


1 4.2 


1 0.2 


6 5. 5 


4 6. 3 


0.8 


3 H. 3 


fi 6. 9 


9.9 


1 0. t 


8 0. 2 


4 7. 1 


2.7 


1 5.9 


7 S. 1 


1 4.3 


1 0. 2 


fi 5. 3 


4 0.1 


0. 7 


4 4. 3 


7 0. 5 


1 5.5 


1 0.4 


6 4.0 


4 5. 5 


1. 1 


2 0. 4 


G 8. G 


9. 3 


1 0. 7 


7 8. 9 


4 8. 2 


2.4 


1 7.9 


7 1. 7 


I 1.0 


1 0. 5 


7 3.5 


4 8.7 


1. 8 


1 9. 8 


7 1.3 


9. 0 


1 0. 4 


7 7. 6 


5 1.0 


2. 2 


2 3. 7 


7 3. H 


9. 8 


I 0. 3 


7 4. 2 


5 0.2 


1. 8 


2 6. «J 


7 4.9 


I 1. 5 


1 0. 5 


6 9. 8 


4 9. 8 


1. 3 


2 7. 6 


fi 2.7 


6.8 


I 0. 4 


8 9. 1 


S 1. 9 


2. 7 


2 3. I 



I V 




10 9 


7 5 


6 9 


SFI : 


5 0 7/ 


4.6 


5 2 


6 2 




7 OF 


1.7 


4 0 


4 1 




8 O'F 


0.6 


3 3 


3 6 




9 2T 


0 


1 8 


2 2 




1 0 4F( 40C) 0 


2.7 


6.9 



± i«i s* W. & CA' T i«i t ttl H £ "C U £ L ?t Sln , 

Slo <D&$tVtX^>XWbfrZ * * * f b £ 

JbAftM-CffftJfc' i&i i v u^^*c^t4 
m 12 * SMfc <0 m tR 3* tt l«I ± -t * o 
W 6 

ft&©rc##fcfiJ:CD=r><^ h £: # t> Co (NO,) t • 
4 6 0 C-Cft2ff$ira$^/t#x * JK fa * * 450 

C r & 2 (KHW 23 7C U 7t o 



|g 3, at - 7* * 

a m m . *t/8 * 

m ?L & ffi * r 0 03 

& IL & to b p 0. 2 

b. AN S I/A S TM D28 7 3 

W 6 

3 5 0cc<£fltf|itf3tt*-^»'~^ , 4*"C*.a 

09 5 Xt?^>1t/-T»i i-K%n^tc 
fill 6 5 & 5 * a ^ * h fig ffi 6 Jf Jfl "C 

A 

&2:Aft* ^\*xBi&&BiK:mfuLfto mmm 

tfff&Lfco m & T £ & S& (aliquot) OJSIJG i i 
J> * $> tfr *f * nil K * ? -f h T $t & L /fc 0 220 C. 



-744- 



# 4. ^ailho^y *5££7C 



I V (gttftfi) I 1 9.6 1 0 7.4 

16:0 10. 6 11. 0 

1 8 : 0 4. 7 5. 0 

1 8 : 1 3 4. 6 4 5. 3 

1 8 : 2 4 6. 5 3 7.0 

18:3 3. 6 L 7 

09 7 24. 8 



l 5 — & 7 o«c©j!&ftt©05£flc5:2'tr£#:€> 
& ifc SM' T * & fb £ ?T 4 ^ A: o t <£> & tf> $ ISC 
^5rlflif^^-&n:^0^^ t - * - BP # & £ f£ 

ram* - * -z&oiti><D~c&z>o cti h<om 

•CftRfttLXXnWK&mislto ® f f fit 
# mUSSfJ K ra^/co Hi R PS K # 5? fc * « * 

© sis a & & w * # a l > * ft-feBLtmft-t 
z> tt x> k & m <o Tfc « # w u o 



flfflBg 53-215397 (9) 

5K dHi ft A O C S & C D 1-2 S -t i? 

GB<*flSfi5m^^A0C8&CD 1 0-5 7 ft .t J> 
dm^Ufco H9 1I/;S?5>^ttAOCS£fcCB 2-6 6 

( & G ) 



g 5. ^fiftOgKTfcSMb 



tt K R £(C) palg LHSV 18:3 18:2 18:i 18»0 18»0 Cgfggj SLN 3lo 

a-7*5 7 2 2a 50 U 4.7 3.6 4 53 3 5.7 4J8 105 118.7 ZB 154 

7t5%Co 8 2 20 90 22 8.0 44 4 6.7 3 3.8 4.7 10-6 121.0 
1/16' 



# 6. m>mt*$Lfa® *7>X Wdtfjft 
*-TA>%1-±K 12 3 1 1 « a 

ifcttWts* Co 1231 1 8 4 



